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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable vibration 
amplitude to be measured without an acceleration sensor 
and a signal amplifier by counting track cross pulses 
based on the track cross direction and rotational angle 
information and, from this counting result, calculating 
the vibration amplitude of the base. 

SOLUTION: When a centrifugal force generating by the 
rotation of a disk 4 is propagated to the base 1 through 
a disk motor 2. the base 1 vibrates by the 
characteristic frequency that is determined by the mass 
of the entire component elements and the spring constant 
of an insulator 3. A track cross detector 9 forms track 
cross pulses corresponding to the number of tracks 
equivalent to the sum of the eccentric quantity of the 
information recording track 8 and the vibration 
amplitude of the base 1. and outputs the pulses to a 
counter 10. Then, the counter 10 counts the track cross 
pulses per rotation of the disk 4 based on the 
rotational angle information from a motor controller 12, 
while a measuring part 11 determines the vibration 
amplitude of the base 1 by subtracting as prescribed. 
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^\si—tmTtalfcmzn^Th I- y -y 7fk<r) h y -,7 

[0043] ^i£<7>m°. 2 (C [^MtU X 9 H^.^S 2 
OOTii, h5y;?^ox::^[S]1^aiSI51 3^fi/.ScO 
■C\ -^M- 1= so t- 7 •/ h ') ^ i A<-C'?- h , 

^/ig^Dm? 2 (c 3tr ^ 2 0 0 ii , t> 

H'C'SrS-fSS 1 «7jE?*i^^r- ^' , Mz%2am%. 



#1) . HI cOESiftf^'- ^: 2 <7)iE5zi«feT- i: cOH 

[0044] 112 BICJiiv.-C. Ui.a^. 2{i:a^l(.c 
mm^iXfz'f'<7.9't-7—, 3im-^l'i:^lXy^l 
^yi^sLU-^-, A\iT < x9.^—^-2izmm^ix 
XVyhf^P^^. SfiTt'VyH. 6{sS^ 1 ^^('oTt'Ny 

U T BSJt § ilT V ^ S 7t h'-i. , 8 ti-f 4 iOffi 

ixXy.-^hWmm hyy9. 9 fi3t b'-A 7 AHf ?fiiej* 
h 7 -y ^ S fltlBf 1- ^ ligfcS^ $ ixfz m"^-/)- h \-yy9 
7x27.n}Vy.^^±.-th\-=7-y9 7uxmdi,U, 1 3{i 
3tb'-A 7 ;^»i'ff fl?ie^* h y -y 7 S rtilflf-rS P^^lcB^^ 
il/l:ff -^A^^:) h 7 -y D;=!.:^fSi ^^:tb-t-S. N 7 'y c7 
DX:fr|^^iUgp, 1 0 «± h 9 >y n>'.:^ri^:^aig|5 1 3 
i7Jai.t){~lE t r ±12 h 7 -y n >'.y\*;l^;?. ^ ;^ >' 1- T 
•y y-h h\^^tti^>V7'^y^h tmU . 1 4 «iHS!c?S 
mSrSlt-rSieiSai, l 5{iSeiSSP14c7)r-:J^A>/i,t^ 

m^±.^t£t\m-^^-^wnki<y A)V7m. i u±ita 

(ifi'DM ar WJg-T -1. iiJggP . 1 2 f -f ^ 
1 4 i:iRij7E§i; 1 1 \,znLXWIS^m>^^*:^-hth^- 

7-mm^xhh. 

[0045] mm<7)mm. 1 1 mmz . f 5 < i , x 
-(^74 <7:>fmmm 4 A±c3t b- ^ 7 ioju^r^^'fjis 

■r ^ i (c, r ^- ^ 4 *^ c^)S§M*«-.7e(c S^^-it h , 

$ilT(''>S?*eW6<50.''N'^>.5t.«iC>:J\:^-y I' 5c73«St I- 

[ 0 0 4 6 ] «^ 1 (.± , , fflfli , ^ J-A^^- f 
i7)W*:Kc J; -:> -CfM$iiT I. •'•S. > a 1-— ^' - 3 J: 
oT.IS:.! 'oixt t . T 4 c7)0IIi£ {c J; o T^ife-^ 
|.3i'D::'3*>r -f 2 *j1 tTfE/t ^.iiS t , 

»^ 1 tixv-'m^ 1 iztmi^fifztmwm^it^c^mRt 
-^>i^jLi^-7 3 <^i£umx ti-zji-.xmth m^mm 
wif oM■c'*^i^s^t^4(cffi'^^>T»1^ 1 immti>. 

[0047] =t-7-m\mi 2i±T-fX7^-^-2 
$: . ±sm^mim f o a J; ') 1 coHIfeSt 

[0048] Tt'^'y h'5{i. a^l 

. f -f x ^ 4 i Tt'v y H 5 (^.)imimi,m t l t'^ 

(LLt-v^. Z<?)fzi^. .-ytt-A 7 (±ttflifS» 1> 7 'y S 

<r){M'\:^s.izm^tMt<r>mmm 7 y s ^rstros . 

^tt'-A 7 {j:|«iT]-:'^."lff$l?iei* h 5 -y 8 cT^ictit/EI" 
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(004 9 1 h7 /i7:?n7.1^.aig|?9«±. ±^yV5/j' 
6c7)fl4ft^(cS'j;(,->r h y 7 9 ap. irtkiHt^^ , h 
yy99 D^.mtiiSn9{±, h y y j7 ^oxyWl'^.r^Jdt 

[0050J hy y9 9oP^l7fi]^iii^>l 3ii. yt^-/ 
V5/)^h<^M±{t^t^f:> hy-y^^axUfti^mm-t 

If lfi(ca-5V , r -f ^' 4 f jIHISe^KsA^'t 

^ \^7tmLtzn^d l.<92..(9i..<9k( = 3 6 

0 ) {c-sc^sfttc, ^^e^ [ i - 1 ] *-<b^ [ i ] 

( i = 1 . . k ) S Xayf^ff) \-y-j99 Q^.^nVUX * ;^ 

1 3*<1^aiL7tb7-y5'^'n;'.:fe-|4]tltiaa51 OTf^i^!?'^ 
yV\^fzij^>Vv^^H\ (-9 [i] ) tsrieif.-r^, 
[005 1] 7 -f )V9% 1 5 ti, idtt gii 1 4 (cieit $a 

/::^Tc7);*'^yMSmN l ( 6* [ i ] ) tC*tLTN 1 
(<9 C i ] ) i:N 1 {(9 [ i ] + 1 SO ) (i = l. 

2. . k/2) i:c7;|£.irf(Swll//-?EfflOT-r*.2.-A*S 

mN 1 ( [ 1 ] ) (n^Ti-^h^mMf. i+iiai i o 

(±, SK^-r^'-ffiijfJPgPl 2A><-ic;)ll]SE«S'ttf5(Cfio' 
t '^T . f -f :7 4 cOHItefl^ A^'T.-f X -Jl -2r k i^-fi] L 
7t^«<9 l,<92..<9i..*9k( = 360) tC— 

■t^®(c, :^)S-9 [ i - 1 ] A^'p*? [ i ] ( i = 1 . . 
k ) t- XO-Mcr> Vy -vy^'ciy.) ^il-y. ^:^'yy]-^'^. 

[0052] mzmmmm i i^mtmz. ^:-^-fiiijw 
m 1 2 (iiiwflRM^ foAj:ot>a< m^mmm f o m 

J; 0 fS V ^Sl 2 cO[llf;St-t- -f • -f ^: - - 2 * 0IE $ H± 
•2> . f-' X 4 <7) J; ^ T 31^6:^3 r -f X 4 iz 

m^Ht. r"'fX^'4<^(Sfi'DSfc, ffi^l 
i3XV^''lizi>ztm^ixfzmmmm-^{tc^«&t. ^ yiy 

[ 0 0 5 3 ] 3t'^-y Y'5\m^W^.y.t£h. ^ff)rzlt>. 
iXyAt K 5 t ^Wmmt . 1 i7)iSJJ) 

I- y '•> 7tl<^^ I- 7 y 7 7nx*- J6^^^. 
[00 54] l-5-y^;7DX4^aia59{i, jt'SyHScT) 
S^ft^(CScJ(r>T, b5-y^'^?DX5r1^aj^S. h5 
•y 7 7 DXt^ctiigP 9 (i . h !7 -y 7 9 DX/NVL-A Sr tfeljt^- 
^ . h 7 y 7 ^ o Xl^taa; 9 tl, img|5 1 0 tC h 7 -y 

[0055] h7-/^':? DX:fri6it^:iiigi5 1 3{i, it's 

\<5t^h<r)-mMt^t^h \- y ■:' 9 9ay.:fjit]^if^,iiit 
h . m%m 1 0 (i. «?3l!; L /i» 1 ^;l£l!|St:ji'.->*5&i: PI 
CimHToT. leiiSni 4{i:;!7'>>-NjS.«N2 (^ 

[ i ] ) 2riait-ri.. 

[0056)7^ ji-^u 1 5 ti, leu sn 1 4 (cisit $n 



/'-^-CiDx-^(C^tLT^'>>-b»g*N2 [ i ] ) 
t/7'>>'h?^mN2 ( (9 [ i ] + 1 SO ) (i = l. 
2. . k/2) tcOffi.*tfliO^;!>'-.rE(lUTt'^<^/)^5 

A'^fjiKf, 7V'>>-bjsmN2S:6saL, mxmioim 

(91. ^2. . Si. . 0k ( = 360) (C— SfT!.* 
i-z. nm6> [ i - 1 ] ^"'^6' [i] (i = l. . k)i 
TVJHCO h 7 y ;7 7 Q 7.>' <yUX a- /7 y M- ^ , 

[0057] }9J5gS|5 1 1 <±, <9 [ i 3 ( i = 1 , 2 . . 
k ) (^^ix^'ixlZ-0\.-^X , ^ "7 >■ h ja«N 2 ( 6 

[ i ] ) A^^^/v-^XhW 1 (6- [ i ] ) ( i = 1 . 
2. . k) S:^iim^»Lti«SfS«M [ i ] ) 

mj^mi 1 {i, iis»:s^mM ( c i ] ) a 

= 1 . 2 . . k ) £04'iOal;^fiI*>t>-fi^ 1 OiiSftliifg^r 

[ 0 0 5 s ] imumms )msii. ^m^Mcr)mm<r> 

ff^3l.3;7)7'n-y7I2I2:^'f . 02 BaMW<^ilBW.2i,z\% 

Ttr ^ X 7 s^^B 2 0 0 <7)ffljtsfs t n-<^^^m 
m^z{m-<r>m^^^ $: # l . c 'b (co v copiW^i.- 

[0059] mt&mmsizi^^i/cT-' -( .7.7n±mm.3 

0 0 ti<mm<r>mm 2 tc s -f x s^sia 2 0 0 1 

S , 3tr -f X ^ If tfe-^S 3 0 0 mBm^> 1 1 (C 

[0060] le'tia? 1 4 (C^-7>- hii-g^.N 1 ( 6* 

[ i ] ) atX;&'>> h^*N2 [ i ] ) (i = l. 

2. . k) ^leiSfr, i«»iSmM [ i ] ) ar*a6 

^ At xi,mi&<7)mm 2tmt xh -s . fzfz i, k = 6 

fc LXy-Uy.7-mz: &-!ii-»\l X hy 7 7t3^ism 

[0 0 6 1 ] 114 A*3i;L^ll4 B«, -f ^ X ^' tOUHS^^ 
« t . ffi^Siei* h 5 -y ^' S (T^m'O&t-i i t/f^t's -y H 5 
S:f5.?:WBgfS*-7nf 7-'7 7-C'<t!)^.- ia4A{S, #5 100 

5 1 immnm h y y 7 sc^MS'L^mm. 5 2 tint's -y h 
5 <n^{m.m^^^t, mmm h^y7 s c7)ji'C« 5 

1 ±^7)M:tL-CJn1-.'fiz?^' 1- 7 y ^' ;7 D.xy nVL'.XO/7 ^7 >■ h 
•Ci#'iiX.?.^'7>bjSmN l(.9[i]) (i = l. 
2. . 6) X'^h, 

[ 0 0 6 2 ] 134 Bti, m2cr)m^ltX T -< 7.7 

^^^ttzm^c^mMiim^^^t. s simmim h y -y 

78cr)m'L^im. 5 4{i^^-y \-5(^)^mm}, 55{i 
Wffif ei* hyy78'c^^y K 5 i: c^JigWS^fiT'.f') S . 
tffUJie^* b 7 -y :7 S >: Tt's. y V 5 b crMM^:iiL 5 5 ±>?3 
BJlX'^t<^.ti^ \- y y 7 ox./ NVl-XC.)^ "7 >' h T1f 
ixS/7'>>'h?S^N2 (^[i])(i = 1.2.. 
6) X'hl. 

[0063] jt's y F 5c^)S:(aj<Ji«55 4(i. f-'-f X^4 



c^MM'CAc J; I .-Tt-x ■■/ !<■ 5 comWi z L T |> , Iff Ifi 
ia» I- y ■■/ 9Sk.±^ ■:> Y 5 cotg.^gefi * t X v > 

mmm hyy-^s (^m^t^m^ 53 1 mmim vy-/^ 

[ 0 0 6 4 ] 04 A*JJ:lX|l4 BIC^^J: ^ (C , ffifUfe 

mhy"j9s c^m'Umi 5 1 ±c7j^ ^ v n 1 ( 

[i] ) i:, '^mmVy v9Bt%'^-yY5><7mn 
'3^125 5±<0^'>>'l^#^|iN2 (<9 [ i ] ) 

[ i 3 ) ^^'blf'Di^ff^S l±<D;^'yyhm^N 1 ( 6^ 

[ i ] ) ^mn-Lfrnx-mmM ( ^ [ i 3 > i,iE3£ist 

(^mmm^&mib^vti^x'^ h , 

C0065] ia5A--ia5CI:#B3LT. (I'll^jftfl^S 1 

±cO;^'>>'hjS«N 1 (/9 [ i 3 ) . fflii^SifiS 5 
^•>>-l-JSmN2 (6- [ i ] ) fcil/^iii^fgftM ( e 
[ i 3 ) 2-. $A^N 1 { <9 [ i J ) , N 2 ( (9 
[13) #ii?/M ( ^ C i 3 ) - ]51f^lAf<9 [ i 3 <7X 

^hii-x-mhtt. ;^^>hmm^i (e in ) ^ /i 
'yyhmM:N2 (d? [ i 3 ) niiumMmmi o 

[00663 115 Aar#83L-C, II'D?^^1J5 lit'jj^'!? 
>-hJ$ffiNl [ i 3 ) Sr, \ 

[ i 3 ) , \W^ntf^0 [ i 3 <^>'<^9 h/L'-C-^.b-rt , ^ 
•^V-hTa^N 1 ( (9 [ i 3 ) , N 1 ( <9 [ i + 1 ] ) 
J:t>'Nl ((9 [i+23 ) N/I.£7)-t-iimcO 

ll5A{i;, ^"^y l-sSSNl (0) , Nl (6 
0 ) #5 JcL'-'N 1 (12 0) SriS-f^^ h/l.-(7:)^ix-mcO 
eSA^ JE*art*3|.R6 1 \zn'^^^lEE.Wf}<rm.^. 

[0067] 05 B'2-#8SLT. fflJ^S^iaS SiiOTSf-^ 
>- hf^^N 2 ( 6* [ i 3 ) ^ - ±& ^-//N 2 ( 6 

[ i 3 ) . {-m^fi^e [ i 3 hyl'-C-^irri , 7^ 
'>> bj:S*N2 ( <9 [ i 3 ) I-;l <7)-c;<I'?n 

nm-th. ll5B{i. (0) . N2 

(60) ^SiC-'N 2 (120) a-gf-^^ 1-/1- CO-?- -J' 

( 0 0 6 8 ] (a 5 C ^#B3 L-c , ii»:iii*mM ( 
[ i 3 ) i:kt>^¥M ( (9 [ i 3 ) . filS^/Zf [ i j 
>7;<7 b^t-c:-a;i3l->;, iiflirgmM ( 6- [ i 3 ) r^t 

(300) , im-^m^ ( 0 ) t3j;t/!«^«M ( 6 
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0) ^:mt<-^ hJl-<^^iXxiicr){im./}\ fW,.^.i:tti6 

[0069] Plit^^;? h;lcr)^K^ h.il- ( M 
( i ) , i ) - (M ( i + 1 ) , i + l ) ( i=0. 6 
0. 120. 1 8 0, 240. 300) ^0J6:Jrtfi{±±iS 

h/K M ( 0 ) 0 ) - (M ( 6 0 ) . 6 0). 
( M ( 6 0 ) , 6 0 ) - ( M ( 1 2 0 ) . 1 2 0). 
( M ( 1 2 0 ) , 1 2 0 ) - ( M ( 1 8 0 ) . IS 

0 ) , ( M ( 1 8 0 ) . 1 8 0 ) - ( M ( 2 4 0 ) , 2 
40), (M{240). 240)-(M(300). 
3 0 0), ( M ( 3 0 0 ) , 3 0 0 ) - ( M ( 0 ) . 

0 ) , (r)^M{&<7)W-im^im-r^v(,z^ >) . mm<7)m 
M.^mM (6- [ i ] ) i^z-^tixtmmm^i&^i-hm 

( 0 0 7 0 ] X, ±ISiEZ:^JgiO-ja<73g${±, ]E^^ 

mz^itt hmm-^mi (<? c 1 3 ) com^iztrntx 

c 0 0 7 1 ] ^t-*3, wiititzmmmmi'^sx'ii. m 

1 (^^mmmm^mmm f o a j: 0 ffi< , » 2 c^ymmt 
amtmmwL f o a j: 0 < ^^oiiwjinist f o m j: 

•<:tiJii-r^>o^<^^T-$,-?> . m2iO[n]iE^*«ii*iii()^i:f o 
A J; 0 Its ^-T- i , mi&cDmm ist mm^M^R 
u'^m 2: n h wfm^ h . m^mtm f o a WT<?)ifiif£ 
iscTii T -f ^^ ^ 4 1 ^'vv h' 5 1 cr>immiLmi ¥ < 7. 
y mmto^i 2mzim \.x'm-th-h-t^x:h i . 
( 0 0 7 2 ] =^^3 , mtimmm 1 ~ s x-itm 1 (^mmx 
tm2 ^mmxtcr, 2 mm^rimimx-mmmmmitin 

0 mum LX t tz-hK ^^mm:Lixl,zmit^ilt>:\\ 
.*2<^lHie^J; 0 t;Sv.ig3c73[iil5$i:, IS4<?)[sliE 

[0073] 

[mmmm iik±.cr>i'j{z^^%mzxi-af, tmrn^t 
'^-^x'mmmmm'TEti^x'^hmMmim^m.^m^irh 

[0074]$ '"3(c*?g0J(cJ:iUf , 3tr ^ -7.:?iOlI.C» 
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(028] *l&BflcO^MiOje® 2 J: I. iSSlj^tiJ^SS- 
[031 *^HJ!c^^Moms 3 J: €>iii:!)^:di^a 2: 

[04 A ] *fiBj<omfii7jm».3 tcfeftss 1 <r>^rcm 

[04 Bl *^Bflc^^)5Sc^mE3(c*3(tS^2(?)igiK«4 

[ 0 5 A 1 ^^wn^mmmm 3 (ctjtt i. * >■ i- ^sm 

N 1 ( [ i ] ) cOiSi|5Er-:S'tfO>)-^R0, 
[05 B] 3|i:S6HJ<7j^Sgcr)m8.3tCtJ{t«.>>'>Vh*Sm 



N2 (<9 [ i ] ) tfOili|5gf-i5'<7»5-ffi(21. 
[05C. ] *f&Bflc7)^J£cO?BPJ3(Cfc(t^->i«»*SaM 
( <9 t i ] ) ^J5.ll5Ef-^C>5^^fi(l, 
[06 1 t£3l5«OiiS!)t^tB^Sarjr-r7D.y^0, 

[W^ioiiiqg] 
1 

2 -f-f;^^^-:?'- 
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4 r-rx^' 

5 Tt's x F 

6 Sflt'W 

7 3tt'-A 

s mmimvy-v7 
1 0 Mmm 

1 1 i!flJ/=e§l5 
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